The results of our previous and recent work on cadmium metabolism in relation to age and diet are presented. Experiments were performed on albino rats aged 1-26 weeks. In some experiments rats were given different foods (milk, meat, bread) instead of standard rat diet. Some animals received trisodium calcium salt of diethylenetriaminepentaacetate (DTPA) intraperitoneally to decrease cadmium retention. Radioactive cadmium (ll5mCd) was administered orally and intraperitoneally. Whole body (WB), carcass (C) and organ (kidney, liver and brain) retentions were determined 1 and 2 weeks after a single radioisotope administration. The results are expressed as percentages of the administered dose (% D) and as percentages of whole body (% WB) and carcass (% C) radioactivities.
Introduction
The kidney is known to be the critical organ for the effects of cadmium in the body (1 albino rats aged weeks. They were fed a stock laboratory diet (1.2% Ca and 0.8% P). Animals fed on other foods (milk, meat, bread) received the relevant dietary treatment 3 days before the beginning and until the end of the toxicokinetic studies. In some experiments, the trisodium calcium salt of diethylenetriaminepentaacetate (DTPA) (600 gmole/kg body weight) was administered intraperitoneally immediately and 24 hr after intraperitoneal administration of radioactive cadmium.
Radioactive cadmium (1l5mCd) was supplied by the Radiochemical Centre, Amersham, England (specific activity of about 0.5 gCi/mg). It was given orally, to sucklings by artificial feeding (2) and to older animals by gastric intubation, or intraperitoneally.
The retention in the whole body (WB), carcass (C) (whole body after removal of the total gastrointestinal tract) and gut (G) (total gastrointestinal tract contents included) was determined in a two-crystal scintillation crystal scintillation counter 1 and 2 weeks after a single radioisotope administration. The radioactivity in the kidney (K), liver (L) and brain (B) Table 3 were calculated from mean values in Tables 1 and 2 and present cadmium distribution in various organs in relation to whole 
Effect of Various Foods on Cadmium Retention and Distribution
We noticed previously that various foods influence the bioavailability of cadmium in short-term feeding experiments (10) . Cadmium distribution in the kidney and liver in the same animals is presented here (Table 4 ). All "human" foods caused an increased whole-body retention of orally administered cadmium which was partly due to increased gut retention. All "human" foods also caused a higher increase in kidney than in liver retention, indicating that cadmium distribution in the body can be influenced by dietary treatment.
Effect of Age and DTPA Therapy on Cadmium Retention and Distribution DTPA treatment was less efficient in reducing the body burden of intraperitoneally administered cadmium in sucklings than in weaned rats (Table 5) . These results will be presented in detail elsewhere (8) . In treated rats, kidney and liver retentions represent almost the same fraction of the whole body and carcass radioactivities, in contrast to controls in which liver retention greatly exceeds kidney retention. This finding applies both to suckling and weaned rats and is the result of a higher efficiency of DTPA in removing cadmium from the liver than from the kidney. These results indicate that some treatments could selectively influence cadmium burden in various organs. Tables 1 and 2 ; whole body (WB); carcass (C) (WB after removal of the total gastrointestinal tract). The retention in the liver was slightly lower in sucklings than in older rats. This supports the conclusions made by several authors that the higher liver metallothionein concentration (18, 19) does not influence cadmium distribution (15, 20, 21) . The higher brain retention found in sucklings is in agreement with several previously published results (11, 22) . Our results also show that sucklings retain a higher fraction of cadmium in other parts of the body since liver and kidney retentions together represent a lower fraction of the body retention in sucklings than in adult rats. The higher fraction of cadmium might be in the hair (23, 24) or in other organs which are also known to accumulate cadmium like the spleen (16) or the adrenals (25) .
When expressing data as percentages of the carcass retention, we found a similar retention and distribution of cadmium after oral and intraperitoneal administration. A similar conclusion was arrived at earlier by Moore and co-workers (26) . However, these data do not include gut retention, which might be important in conditions of oral exposure. A much higher gut retention of orally administered cadmium in sucklings than in older rats was also found by other authors (17, 27) . A very high gut retention was also observed in adult monkeys in which the largest fraction of cadmium was found in the intestine 3 weeks after oral administration (28) .
Dietary factors are known to be important in cadmium metabolism, especially in determining absorption from the gastrointestinal tract (29, 30) . Our preliminary data indicate that dietary factors not only influence absorption but may also influence distribution of cadmium in the body. This finding is in agreement with some previous results by Omori and Muto (31) on the influence of calcium, phosphorus and dietary fibers on cadmium metabolism. Further studies are necessary to confirm these results. Some physiological states, such as pregnancy and lactation, were also found to influence not only cadmium absorption but also cadmium distribution and especially the retention in the kidney (34, 35) .
The administration of DTPA was less efficient in removing cadmium from the body of sucklings than from older animals. However, in both age groups DTPA caused a higher reduction of cadmium retention in the liver than in the kidney. This is in agreement with some previous results (32) . However, in different experimental conditions (chronic subcutaneous cadmium administration) it was found that DTPA removed cadmium only from the kidney and testes without affecting liver retention (33) .
Differences in cadmium metabolism in relation to age, including a lower efficiency of the chelating agent in reducing cadmium retention in neonates, are most probably the result of the agerelated functional immaturity. The term immaturity is not well defined and is especially difficult to use in interspecies comparisons of cadmium metabolism (27, 36) . The term is usually related to the immaturity ofthe intestinal barrier but also to blood-brain, blood-kidney, blood-testes, etc., barriers. Immaturity obviously influences uptake from blood to organs as well as elimination and perhaps age-related differences in the binding affinities and/or content of metal carrier proteins. These and other possibilities are discussed in detail elsewhere (21, (37) (38) (39) .
More studies performed under conditions of prolonged low level oral exposure (the most likely way of human exposure to cadmium) are needed before definite conclusions on the effect of age, diet and other treatments on kidney retention of cadmium can be reached. However, it may be concluded that sucklings are likely to accumulate a higher burden of cadmium in the kidney and other organs than adults at the same level of oral exposure. Other factors which influence cadmium absorption or enhance cadmium elimination are also likely to influence cadmium distribution in the body and especially kidney retention.
